Measurement of neutralising antibodies to type I interferons by gene expression assays specific for type 1 interferon-inducible 6-16 mRNA.
Human type I interferon products have been approved for the treatment of several diseases, though neutralising antibodies against them may develop and reduce therapeutic efficacy. Traditionally, potencies of human interferons (IFNs) and of neutralising antibodies (NAbs) against them are quantified by antiviral assays. These are being increasingly replaced by less cumbersome and faster bioassay methods. Since IFNs exert their biological effects by binding to receptors on target cells and stimulating the expression of IFN-inducible genes, measurement of transcribed mRNAs can form the basis of functional bioassays. In this study we have used two approaches, quantitative reverse transcription-polymerase chain reaction (qPCR) and branched DNA (bDNA), to develop efficient, sensitive and robust non-viral assays to quantify type I IFNs per se and NAbs in sera from patients treated with either IFNbeta or IFNalpha2a. We show the rapid (4h) induction of the type I IFN-inducible 6-16 mRNA in A549 lung carcinoma cells is sensitively and reproducibly concentration-dependent for both IFNbeta and IFNalpha2a stimulation, is quantifiable by either approach, and is readily adaptable for the detection and measurement of NAbs against type I IFNs. Quantitative neutralisation of IFN-stimulated 6-16 mRNA expression was achieved in both assays when sera from patients receiving IFNbeta or IFNalpha2a therapy known to contain NAbs against these IFNs were tested. Their rapid and potentially automatable performance strongly suggests these assays could be used in a clinical setting to monitor the development of neutralising antibodies in patients receiving IFN therapy.